Synthesis and enzyme inhibitory activity of the s-nucleoside analogue of the ribitylaminopyrimidine substrate of lumazine synthase and product of riboflavin synthase.
Lumazine synthase and riboflavin synthase catalyze the last two steps in the biosynthesis of riboflavin. To obtain structural and mechanistic probes of these two enzymes, as well as inhibitors of potential value as antibiotics, a sulfur analogue of the pyrimidine substrate of the lumazine synthase-catalyzed reaction and product of the riboflavin synthase-catalyzed reaction was designed. Facile syntheses of the S-nucleoside 5-amino-6-(D-ribitylthio)pyrimidine-2,4(1H,3H)-dione hydrochloride (15) and its nitro precursor 5-nitro-6-(D-ribitylthio)pyrimidine-2,4(1H,3H)-dione (14) are described. These compounds were tested against lumazine synthase and riboflavin synthase obtained from a variety of microorganisms. Compounds 14 and 15 were found to be inhibitors of both riboflavin synthase and lumazine synthase. Compound 14 is an inhibitor of Bacillus subtilis lumazine synthase (Ki 26 microM), Schizosaccharomyces pombe lumazine synthase (Ki 2.0 microM), Mycobacterium tuberculosis lumazine synthase (Ki 11 microM), Escherichia coli riboflavin synthase (Ki 2.7 microM), and Mycobacterium tuberculosis riboflavin synthase (Ki 0.56 muM), while compound 15 is an inhibitor of B. subtilis lumazine synthase (Ki 2.6 microM), S. pombe lumazine synthase (Ki 0.16 microM), M. tuberculosis lumazine synthase (Ki 31 microM), E. coli riboflavin synthase (Ki 47 microM), and M. tuberculosis riboflavin synthase (Ki 2.5 microM).